The effective population sizes of the anthropoid ancestors of the human-chimpanzee lineage provide insights on the historical biogeography of the great apes.
The recent development of methods that apply coalescent theory to phylogenetic problems has enabled the study of the population-level phenomena that drove the diversification of anthropoid primates. Effective population size, Ne, is one of the main parameters that constitute the theoretical underpinning of these new analytical approaches. For this reason, the ancestral N(e) of selected primate lineages has been thoroughly investigated. However, for some of these lineages, the estimates of ancestral N(e) reported in several studies present significant variation. This is the case for the common ancestor of humans and chimpanzees. Moreover, several ancestral anthropoid lineages have been ignored in the studies conducted so far. Because N(e) is fundamental to understand historic species demography, it is a crucial component of a complete description of the historical scenario of primate evolution. It also provides information that is helpful for differentiating between competing biogeographical hypotheses. In this study, the effective population sizes of the anthropoid ancestors of the human-chimp lineage are inferred using data sets of coding and noncoding sequences. A general pattern of a serial decline of population sizes is found between the ancestral lineage of Anthropoidea and that of Homo and Pan. When the theoretical distribution of gene trees was derived from the parametric estimates obtained, it closely corresponded to the empirical frequency of inferred gene trees along the genome. The most abrupt decrease of N(e) was found between the ancestors of all great apes and those of the African great apes alone. This suggests the occurrence of a genetic bottleneck during the evolution of Homininae, which corroborates the origin of African apes from a Eurasian ancestor.